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Re: PCT/JP98/05638 
REPLY 

5. Substance of reply: 

(1) In connection with the present international 
patent application (International Patent Application No. 
PCT/JP98/05638) , the Examiner has indicated, in the PCT 
Written Opinion forwarded on July 27, 1999 in the 
course of international preliminary examination, an 
opinion to the effect that: 

the inventions recited in the claims of the 
application are identical with those described in 
Reference 1 (JP, 7-76671, A), Reference 2 (JP, 5-2102, 
A) and Reference 3 (JP, 8-295846, A) and are also 
obvious from these References 1 to 3. 

(2) However, the Applicant cannot agree to the 
above opinion and would like to rebut as follows. 

The present invention, as recited in the claims, 
provides: 

"1. A coating liquid for forming a hard coat 
film, comprising a matrix-forming component and 
particles of a composite metal oxide, 

wherein the composite metal oxide particles are 

composed of an iron oxide component and a titanium 
oxide component, the weight ratio Fe2C>3/Ti02 being in 

the range of 0.0005 to less than 0.005, provided that 
Fe2C>3 and TiC>2 represent the weight in terms of Fe2C>3 

1 



SF-579 Rep. 



of the iron oxide compo-nent and the weight in terms of 
TiC>2 of the titanium oxide component, respectively, and 

wherein the composite metal oxide particles have 
an average particle size ranging from 1 to 100 nm. 

2. A coating liquid for forming a hard coat film, 
comprising a matrix-forming component and particles of 
a composite metal oxide, 

wherein the composite metal oxide particles are 

composed of iron oxide, titanium oxide and silica, the 
weight ratio Fe20 3 /Ti02 being in the range of 0.0005 to 

less than 0.005, and the weight ratio Si02/(Fe2C>3 + 

TiC>2) being in the range of 0.001 to 1.0, provided that 

Fe 2°3' Ti0 2 and sio 2 represent the weight in terms of 

Fe 2°3 °f iron oxide, the weight in terms of TiC>2 of 

titanium oxide and the weight in terms of SiC>2 of 

silica, respectively, and 

wherein the composite metal oxide particles have 
an average particle size ranging from 1 to 100 nm. 

3. The coating liquid for forming a hard coat 
film as claimed in claim 1 or 2, wherein the composite 
metal oxide particles have their surface modified with 
an organosilicon compound. 

4. A substrate coated with a hard coat film, 
which is formed by applying to the substrate surface 
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the coating liquid for forming a hard coat film as 
claimed in any of claims 1 to 3. 

5. The substrate coated with a hard coat film as 
claimed in claim 4, wherein the hard coat film has its 
surface overcoated with an antiref lection film. " 

That is, the characteristic feature of the coating 
liquid for forming a hard coat film according to the 
present invention resides in that: 

the composite metal oxide particles contained as a 
coating film component are composed of: 

(i) an iron oxide component and a titanium oxide 
component, the weight ratio Fe203/TiC>2 being in the 

range of 0.0005 to less than 0.005, provided that Fe 2 0 3 

and TiC>2 represent the weight in terms of F^C^ of the 

iron oxide component and the weight in terms of TiC>2 of 

the titanium oxide component, respectively, the 
composite metal oxide particles having an average 
particle size ranging from 1 to 100 nm, or 

(ii) iron oxide, titanium oxide and silica, the 
weight ratio Fe 2 03/TiC>2 being in the range of 0.0005 to 

less than 0.005, and the weight ratio Si02/(Fe 2 C>3 + • 

Ti0 2 ) being in the range of 0.001 to 1.0, provided that 

Fe 2°3' T i°2 and Si°2 represent the weight in terms of 

Fe 2°3 °f iron oxide, the weight in terms of TiC>2 of 

titanium oxide and the weight in terms of SiC>2 of 

silica, respectively, the composite metal oxide 
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particles having an average particle size ranging from 
1 to 100 nm. 

Containing the above composite metal oxide 
particles as a coating film component enables forming a 
hard coat film which is free from being tinted with 
yellowish hue and also free from exhibiting 
photochromism and which has practically satisfactory 
weather resistance. 

As a result, the thus formed hard coat film has 
advantageous properties, i.e., being excellent in 
weather resistance, having a high surface hardness to 
thereby ensure excellent scuffing resistance and 
attrition resistance, not exhibiting photochromism so 
that it is free from discoloration by light irradiation, 
having high dye affinity and high transparency, having 
high hardness, and exhibiting not only excellent 
scuffing resistance but also high refractive index. 

(3) Comparison between the present invention and 
the cited references 

(3-1) Reference 1 (JP, 7-76671, A) cited by the 
Examiner discloses a coating composition for optical 
plastic molding, comprising: 

(A) 1 part by weight of a hydrolyzate of silane 
compound, 

(B) 0.2 to 5 parts by weight of fine composite 
particles based on titanium oxide, comprising titanium 
oxide to which iron oxide is integrally bound at a 
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weight ratio of iron oxide/titanium oxide ranging from 
0.005 to 0.15, the fine composite particles having a 
particle size of 1 to 100 m|H, 

, (C) 0.02 to 0.5 part by weight of an unsaturated 
or saturated polycarboxylic acid or an anhydride 
thereof, and 

(D) 0.01 to 0.2 part by weight of a thermosetting 
catalyst. 

Upon comparison, it is found that the present 

invention is clearly different from the disclosure of 
Reference 1 in that, although, provided that Fe2C>3 and 

TiC>2 represent the weight in terms of Fe2C>3 of iron 

oxide component and the weight in terms of TiC>2 of 

titanium oxide component, respectively, the weight- 
ratio FeoOj/TiOn is in the range of 0.0005 to Ip ss than 

0.005 in the present invention, the weight r atio is in 
the range of 0.005 to 0.15 in Reference 1 . (Please 
note that, in the present invention, the weight ratio 
is up to less than 0.005, thus not containing 0.005). 

In this connection, Reference 1 at paragraph 
[0025] describes as follows: 

"With respect to the appropriate composition ratio 
of the fine composite particles based on titanium oxide, 
the ratio of iron oxide/titanium oxide is in the range 
of 0.005 to 0.15 (preferably 0.01 to 0.7). When the 
ratio is less than 0.005, substantially no near- 
ultraviolet screening effect on coating film can be 
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expected. Consequently, for example, the 

deteriorations of optical plastic molding base and 

coating film per se are accelerated, so that yellowing 

and poor adherence are likely to occur. On the other 

hand, when the ratio exceeds 0.15, the coating film 

suffers from coloring attributed to the iron oxide to 

thereby extensively limit the use as a coating film for 

optical plastic molding." Therefore, the disclosure of 

Reference 1 is contradictory to the positive regulation 
of the weight ratio of Fe 2 0 3 /Ti0 2 to less than 0.005 

according to the present invention. 

The applicant of Reference 2 (JP, 5-2102, A) is 

the same as that of the present invention. Reference 2 

discloses a hard coat film comprising a matrix and 

compound oxide particles, wherein the compound oxide 

particles are composed of an iron oxide component and a 
titanium oxide component, the weight ratio Fe20 3 /TiC>2 

being in the range of 0.005 vto 1.0, provided that Fe20 3 

and Ti0 2 represent the weight in terms of Fe 2 0 3 of the 

iron oxide component and the weight in terms of Ti02 of 

the titanium oxide component, respectively, and wherein 

the compound oxide particles have an average particle 

size ranging from 1 to 100 m|X. 

Upon comparison, it is found that the present 

invention is clearly different from the disclosure of 
Reference 2 in that, although, provided that Fe20 3 and 

TiC>2 represent the weight in terms of Fe20 3 of iron 
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oxide component and the weight in terms of TiC>2 of 

titanium oxide component, respectively, the weight 
ratio Fe 2°2 /TiQ 2. is in the ranqe of 0-000S to Irss than 
0.005 in the present invention, the weight ratio is in 
the range of Q t QQ5 to 1,Q in Reference 2. (Please note 
that, in the present invention, the weight ratio is up 
to less than 0.005, thus not containing 0.005). 

In Reference 2, also, it is described at paragraph 
[0016] that: 

"When the weight ratio is less than 0.005, a, hard 
coat film with excellent weather resistance cannot be 
obtained. On the other hand, when the weight ratio 
exceeds 1.0, the hard coat film is likely to suffer 
from yellowing to thereby disenable obtaining a highly 
transparent hard coat film." 

Therefore, as the same as Reference 1, the disclosure 

of Reference 2 is contradictory to the positive 
regulation of the weight ratio of Fe2C>3/Ti02 to less 

than 0.005 according to the present invention. 

When the weight ratio Fe203/TiC>2 of the fine 

compound oxide particles is 0.005 or greater as taught 
by References 1 and 2, the formed hard coat film is 
photochromies to thereb y suffer from tone change by 

ultraviolet irradiation . so that a hard coat film which 

is exce llent in weather resistance (especia lly, from 
the viewpoint of not coloring in appearance) cann ot be 
formed . In this connection, reference is made to the 
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description of page 3 line 18 to page 4 line 11 of the 
specification of the present application: 

"the hard coat film described in the Japanese 
Patent Laid-open Publication No. 5 (1993) -2102, although 
improved in weather resistance, may be slightly tinted 
with yellowish hue because the iron oxide per se is 
yellowish. Further, there is the problem that the 
above compound oxide containing iron oxide is 
photochromic, so that, when the hard coat film 
containing the compound oxide is irradiated with, for 
example, ultraviolet rays, the tone of the hard coat 
film per se is changed. These . coloring and tone change 
are generally canceled when the irradiation is 
terminated, but there are occasions in which the 
restoration to the original state is difficult. 

Still further, when an antiref lective multicoat 
layer is formed on the above hard coat film, there 
occurs the problem that the restoration of the 
discolored hard coat film to the original tone is 
inhibited. " 

By contrast, as in the present invention, when the 
weight ratio F^C^/TiC^ of the fine compound oxide 

particles contained as a coating film component falls 
within the extremely limitative range of 0.0005 to less 
than 0 .005, the hard coat film is not photochromic and 
is free from being yellowed . Moreover, as long as the 
weight ratio is as mentioned above, the hard coat film 
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which has not only excellent weather resistance but 
also high refractive index and high transparency and 
which is excellent in resistance to hot water, 
weatherability, scuffing resistance, attrition 
resistance and dye affinity and further adherence to 
substrates can be formed. 

Reference 3 (JP, 8-295846, A) discloses a coating 
composition comprising as essential components: 

(A) composite fine particles composed of oxides of 
at least two metals selected from among Si, Al, Sn, Sb, 
Ta, Ce, La, £e, Zn, W, Zr, In and £i and/or fine 
particles of an oxide of at least one metal selected 
from among Al, Sn, Sb, Ta, Ce, La, ££, Zn, W, Zr, In 
and Xi, having a particle size of 1 to 100 millimicrons, 

(B) a silane compound having at least one 
pblymerizable reactive group, and 

(C) an epoxy (meth) acrylate having both a glycidyl 
group and a (meth) acryloyl group in each molecule. 

It is further disclosed that this coating composition 

is used to form hard coat films as in the present 

invention. Still further, Reference 3 discloses at 

paragraph [0038] that the composite fine particles 

employed in the Example consist of a sol of composite 

fine particles of titanium dioxide/iron 

trioxide/silicon dioxide . 

However, Reference 3 does not teach what should be 
the range of the ratio Fe 2 03/Ti0 2 or Si0 2 /(Fe 2 0 3 + 



9 



SF-579 Rep. 



Ti02) in the composite metal oxide particles at all. 

Therefore, it is quite apparent that, in Reference 3, 

there is no suggestion as to the finding of the present 

invention that the effect of being capable of forming 

the hard coat film which is free from photochromi sm and 

has not only excellent weather resistance but also high 

refractive index and high transparency and which is 

excellent in resistance to hot water, weatherability , 

scuffing resistance, attrition resistance and dye 

affinity and further adherence to substrates can be 
exerted by regulating the weight ratio Fe 2 C>3/Ti0 2 of 

the fine composite metal oxide particles contained as a 

coating film component so as to fall within the 

extremely limitative range of 0.0005 to less than 0.005. 

(3-2) The effect attained by regulating the 
weight ratio Fe 2 0 3 /Ti0 2 , wherein Fe 2 0 3 and Ti0 2 

represent the weight in terms of Fe 2 C>3 of the iron 

oxide component and the weight in terms of Ti0 2 of the 

titanium oxide component of the composite metal oxide 
particles contained as a coating film component, 
respectively, so as to fall within the extremely 
limitative range of 0.0005 to less than 0.005 according 
to the present invention is manifest from comparison of 
the results of Example 1 and Comparative Example 1 of 
the present application. 

In Example 1, a hard coat film was produced with 
the use of a composite metal oxide whose weight ratio 
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Fe 2 03/Ti0 2 was 0.002 and the properties of the hard 

coat film were evaluated. In Comparative Example 1, a 

hard coat film was produced with the use of a composite 
metal oxide whose weight ratio Fe20 3 /Ti02 was 0.02 and 

the properties of the hard coat film were evaluated. 
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As apparent from comparison of the results of 
Table 1, when the weight ratio Fe2C>3/Ti02, wherein 

F ^2^3 anc * T -*-°2 re P resent the weight in terms of Fe2C>3 

of the iron oxide component and the weight in terms of 
TiC>2 of the titanium oxide component of the composite 

metal oxide particles contained as a coating film 

component, respectively, is in the range of 0.0005 to 

less than 0.005 (see Example 1), a hard coat film which 

is free from photochromism and excellent in weather 

resistance can be formed. 

By contrast, when the weight ratio Fe 2 03/TiC>2 is 

0.005 or greater as in References 1 and 2, the hard 
coat film has the photochromism and a hard coat film 
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having excellent weather resistance cannot be formed 

(see Comparative Example 1) . 

(3-3) As apparent from the foregoing, none of 

References 1 to 3 discloses regulating the weight ratio 
Fe 2 03/Ti0 2 , wherein Fe 2 C>3 and Ti0 2 represent the weight 

in terms of Fe 2 C>3 of the iron oxide component and the 

weight in terms of Ti0 2 of the titanium oxide component 

of the compound oxide particles contained as a coating 
film component, respectively, so as to fall within the 
range of 0.0005 to less than 0.005. And none of 
References 1 to 3 teaches the effect attained by this 
limitative range. 

(4) Therefore, the present invention is neither* 
identical with those described in References 1 to 3 nor 
easily anticipated on the basis of the teachings of 
References 1 to 3 by persons having common knowledge in 
the technical field to which the present invention 
pertains . 

It is respectfully requested that an International 
Preliminary Examination Report to the effect that the 
present invention is novel and does involve an 
inventive step be issued, taking the above remark into 
account . 
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